physicians, 160 reported a last case of continuous sedation in both the baseline and the follow-up studies. Physicians reported a significant increase in patient involvement in decision making, from 72.3% to 82.2%. Pain remained the most often reported reason to start sedation, whereas exhaustion as a reason for sedation increased. The use of benzodiazepines increased from 69.9% to 90.4%. In the first and second measurements, symptomdirected treatment during sedation was applied in 56% to 58% of the cases. In the second period, there was more often an explicit decision to not give artificial hydration during sedation (78.8% vs 56.3%). Of the physicians, 34.2% were convinced that sedation shortened the life of the patient because of dehydration.
Conclusions:
After the introduction of the guideline, physicians reported that changes in palliative sedation practice conform to the recommendations of this guideline. For example, benzodiazepines were used for sedation more frequently than before and patient involvement in the decision-making process improved. Possible effects of dehydration and the large variation in symptom-directed treatment during sedation deserve careful attention.
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P ALLIATIVE SEDATION IN- volves the use of sedative medication to relieve intolerable and refractory distress by a reduction in the patient's consciousness. 1 Refractory distress indicates that the symptoms are unbearable for the patient but cannot be alleviated quickly enough by more conventional treatment methods without unacceptable adverse effects. The practice of palliative sedation, in particular its continuation until death, has raised much debate about its proper use in end-of-life care. The advantage of palliative sedation is that it provides an easy resolution of severe discomfort and refractory symptoms. In addition, the time delay between the start of the sedation and the eventual death of the patient permits reassessment of treatment options. 2 However, some have argued that continuous deep sedation until death (to be known hereafter as continuous sedation), particularly without the administration of artificial hydration, may easily slip into slow euthanasia, 3 whereas others consider continuous sedation a middle ground between the polarized views of the proponents and opponents of euthanasia. 4, 5 In fact, there appeared to be large differences between euthanasia practices and palliative sedation practices. 6 For many
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medical professionals, palliative sedation has become an acceptable medical practice, contrary to that of euthanasia. [7] [8] [9] Recent figures showed an increase in the use of continuous sedation in the Netherlands between 2001 and 2005. 10 In the Netherlands, continuous sedation is mainly appliedwithin3medicaldisciplines:generalpractitioners,medical specialists, and nursing home physicians. 11 However, these disciplines demonstrated considerable problems in medication administration, symptom management, and guideline compliance. 12 In 2005, drawing from previous localguidelines,theRoyalDutchMedicalAssociation(RDMA) published a national guideline for palliative sedation. 13 This guideline sought to define palliative sedation (including continuous sedation), to set the rules for indications and contraindications, and to give recommendations for medication and practical procedures. The RDMA guideline restricts the application of continuous sedation to patients who experience refractory symptoms and who are expected to die within 1 or 2 weeks. Also, this guideline regarded palliative sedation as common medical practice as laid down in the Dutch Medical Treatment Act.
Although several local clinical guidelines for palliative sedation have been proposed in the literature, 14, 15 the RDMA guideline is, to our knowledge, the first and only one that is mandatory for all physicians within a country. This presents the possibility of uncovering whether the practice of continuous sedation changed after the introduction of the RDMA guideline. Therefore, the aim of this study is to compare the practice of continuous sedation before and after the introduction of the RDMA guideline for palliative sedation. physicians were approached with a structured questionnaire about continuous sedation. The sample included all pulmonologists and geriatric specialists registered in the Netherlands and all the general practitioners, nursing home physicians, and internal medicine specialists (including medical oncologists) registered in the southeastern part of the Netherlands.
Besides asking the respondent's general opinions about the differences between continuous sedation and euthanasia, the questionnaire asked whether the physician had had experience with the application of continuous sedation during the past 12 months and, if so, the questionnaire asked him or her to describe the characteristics of the most recent patient. This method enabled comparison between the practices of physicians pairwise (1 case from period 1 vs 1 case from period 2). Further details about the methods and the results of the baseline study have been published elsewhere. 11, 12 From January 1 to June 30, 2007, 1 year after the launch of the RDMA guideline, all responding medical specialists, general practitioners, and nursing home physicians (n=492) of the baseline measurement were invited for a follow-up study. Again, they were asked to report details about their last case of continuous sedation in the past 12 months. After 1 month, nonresponders received a reminder by mail. After 2 months, the remaining nonresponders were contacted by telephone. In the instruction for the questionnaire (in both periods), a definition of continuous sedation was provided which pointed to sedation with the intent of its continuation until the death of the patient.
The time constraint of the past 12 months was chosen to restrict recall bias and to ensure that the second measurement would not consist of cases from before the introduction of the RDMA guideline.
Topics regarding artificial hydration and patient prognosis before sedation appeared to be important in the RDMA guideline and have therefore received more attention in the follow-up measurement. The main topics of the guideline that were addressed in this study are listed in Table 1 . In order to achieve the aim of this study, the conceptual distinction between palliative sedation and euthanasia was approached via 3 measurable variables: (1) the proportion of physicians who regarded euthanasia as being equivalent to continuous sedation, (2) the number of patients who formulated a request for euthanasia in advance of continuous sedation, and (3) the proportion of physicians who reported that continuous sedation shortened the life of the patients who received it. Physicians were able to report the following symptoms: physical pain (mostly due to progressive disease), dyspnea, anxiety, delirium, nausea, vomiting, exhaustion, existential distress, perceived loss of dignity, and other. This study defined exhaustion as "a serious weakening and loss of energy," based on Webster's online dictionary. 16 Following Dutch guidelines for palliative care and the international literature, the RDMA guideline recommends continuation of symptomdirected treatment during sedation. On the basis of RDMA guidelines on palliative care and supported by the literature. This recommendation was translated into measurable variables as follows: (1) for severe pain or dyspnea, morphine is primarily indicated, except perhaps when delirium is also present; (2) for delirium, antipsychotic medications are primarily indicated; and (3) for the purpose of sedation, a benzodiazepine should be added. [17] [18] [19] Physicians were asked to estimate whether life-shortening effects due to dehydration had occurred ("yes," "no," or "don't know"). Data were analyzed using SPSS statistical software, version 14.0 (SPSS Inc, Chicago, Illinois). Frequencies were used to compare the results of both measurements. Wilcoxon signed rank and McNemar tests were used to identify statistically significant differences between the 2 periods. The 2 test was used for some specific calculations in the 2007 sample. A KruskalWallis test was used to calculate patient survival rate in the 2007 sample. An ␣ of .05 was used to test statistical significance.
RESULTS
Of the 492 physicians eligible for inclusion, 341 responded to the follow-up questionnaire (response rate, 69.3%) (Figure) . The final cohort of physicians who completed questionnaires from both periods consisted of 116 medical specialists, 170 general practitioners, and 55 nursing home physicians. The mean age of the responding 341 physicians was 49 years (2007), and 64.6% were men. In 2007, 48.3% of the physicians had ever taken a course in palliative care, a rate which was significantly higher than the rate of the baseline measurement (36.0%; Table 2 ). The reported frequency of the application of end-of-life care in the past year, continuous sedation in particular, did not significantly differ between the 2 periods. Data showed that, compared with the first episode, physicians in 2007 more often regarded continuous sedation as a natural way of dying, whereas different medication and different legal status were increasingly seen as important differences between continuous sedation and euthanasia ( Table 2 ). The number of physicians who regarded continuous sedation equal to euthanasia remained small (5 physicians in the first and 9 in the second period).
Of all the physicians, 160 reported a last case of continuous sedation in the past 12 months in both the baseline study and the follow-up study ( Table 3) . This sample consisted of medical specialists (62 [38.8%]), general practitioners (67 [41.9%]), and nursing home physicians (31 [19.4%] ). In 2007, sedated patients had the following diseases: cancer (65.4%), chronic obstructive pulmonary disease (11.9%), pulmonary disease (8.2%), heart failure (9.4%), and other diseases (18.2%). Detailed analysis showed large differences in the presence of oncologic diseases in patients treated by medical specialists (64.5%), general practitioners (84.8%), and nursing home physicians (25.8%) (PϽ.001; 2 test). Also, in 2007, 92 of 153 (60.1%) of the physicians who sedated 1 or more patients reported always using a guideline of some sort. This percentage has more than doubled compared with the first episode ( Table 2 ). In 2007, 78.1% of the physicians who applied continuous sedation reported being familiar with the RDMA guideline, although percentages differed significantly among medical specialists (83.9%), general practitioners (67.2%), and nursing home physicians (90.3%) (P=.01; 2 test).
DECISION MAKING REGARDING SEDATION
According to the reporting physicians, patient involvement in decision making regarding continuous sedation increased significantly between both periods from 72.3% to 82.2% (PϽ.001) ( Table 3 ). In particular, the proportion of physicians who discussed sedation with patients some time in advance of sedation increased from 40.1% in the first period to 49.3% in the second period, whereas the proportion of physicians that did not discuss sedation with the patients who would receive it decreased from 27.6% to 17.8%. Regarding the reasons for initiating continuous sedation, physical pain and dyspnea were most often reported during both periods (Table 3 ). However, pain was the single reason for sedation in 6 (3.8%) of the patients in the first period and 2 (1.3%) of the patients in the second period (P=.28). Exhaustion increased significantly as an indication for continuous sedation, from 31.4% to 56.0% (Table 3) . Nevertheless, the occurrence of nonphysical distress without the concomitant presence of physical symptoms remained comparable between both periods (Table 3) . Finally, patient requests for euthanasia before sedation occurred significantly less often in 2007 (6.3%) compared with the first period (14.5%) (P=.01; Table 3 ). Detailed analysis showed a decrease in arousable patients from 45.5% to 25.8% in the practices of general practitioners (P=.048; Wilcoxon signed rank test). 
SYMPTOM MANAGEMENT AND SEDATION
In accordance with the guideline, benzodiazepines were more often prescribed for continuous sedation after the introduction of the guideline than before (69.9% and 90.4%, respectively) (PϽ.001) ( Table 3 ). The use of midazolam increased from 52.2% to 79.2% of the cases, whereas the use of diazepam decreased from 20.8% to 6.9% (PϽ.001 for both drugs). A similar use of benzodiazepine combined with morphine was prescribed before (51.9%) and after the introduction of the guideline (83[51.9%]), whereas the use of benzodiazepine without morphine increased after the introduction of the guideline (from 30 [18 Also, the overall use of morphine in continuous sedation practice diminished significantly from 75.5% in the first period to 62.9% during the second period (Table 3) . However, in total, the application of symptom-directed treatment remained comparable during both periods (55.6% in the first period and 58.1% in the second period) (McNemar test; P=.72) ( Table 4) .
SEDATION AND HYDRATION
Regarding artificial hydration, 56.3% of the physicians explicitly decided to foresake artificial hydration during the first period compared with 78.8% in 2007 (P Ͻ .001) ( Table 3 ). The median survival time of patients did not change: it was 2 days during the first period and the second period (P=.67; Wilcoxon signed rank test). In the second period (2007), more details were explored concerning decisions about continuation of hydration and its potential influence on survival (data not shown). An oral intake of half a liter per day or more before sedation occurred in 37 (23.1%) of the 160 patients in 2007. All these patients had been involved in decision making for continuous sedation (data missing for 5 patients). During this decision-making process, the issue of hydration was discussed with the patient in 11 cases, discussed with his or her representatives in 9 cases, and not discussed at all in 12 cases. In total, 37 patients (23.1%) received artificial hydration before sedation, which was not continued during sedation in the majority of patients (n=27), mostly after discussion with the patient (n=10) or his or her family (n=12). Of these 37 patients, 34 were treated by a medical specialist. Of all 160 physicians, 48 (34.3%) were convinced that life was shortened by dehydration during sedation (data regarding 20 physicians was missing). Physicians who were convinced that sedation shortened life or who said they did not know reported a longer survival time for their patients compared with physicians who were convinced that sedation did not shorten life (a median survival of 3 days for the first 2 categories and 1 day for the latter) (PϽ.001; Kruskal-Wallis test). Also in 2007, patient prognosis of life expectancy before the start of sedation was less than 1 week in 99 cases (61.9%), 1 to 2 weeks in 49 cases (30.6%), and more than 2 weeks in 11 cases (6.9%). No differences among medical specialists, general practitioners, or nursing home physicians were found.
COMMENT
Recommendations of the RDMA guideline (Table 1) were increasingly applied in daily practice after the introduction of the guideline: most physicians distinguished continuous sedation from euthanasia, the number of patient requests for euthanasia before sedation decreased, patient involvement in decision making increased significantly, the use of benzodiazepine improved largely, the use of morphine alone for sedation decreased, and artificial hydration was increasingly forsaken. The systematic use of a guideline was reported significantly more often after the introduction of the RDMA guideline. Despite the recommendations of the guideline, this study also showed a large variety in symptom-directed treatment during sedation. In addition, exhaustion was more often reported as an indication of continuous sedation after the introduction of the guideline. Approximately one-third of the physicians were convinced that life shortening due to dehydration occurred during sedation. In our cohort of physicians, the frequency of continuous sedation was stable between the 2 periods studied, whereas changes in median patient survival were not found. 
REGARDING PALLIATIVE SEDATION AND DECISION MAKING
Patient involvement in decision making increased mostly because of earlier involvement of the patient, an option recommended by the latest World Health Organization definition on palliative care. 20 The fact that sedation can be carried out without explicit patient consent has been a cause of concern.
2 Therefore, it is important to note that, in the follow-up measurement, palliative sedation was initiated significantly less often without patient involvement in the decision-making process. Exhaustion as a reason for starting continuous sedation was more often reported in the second period. Exhaustion can be caused not only by the deterioration due to terminal disease, but also by the complex social interaction between patient and relatives, as well as by fear of the future. It may have not only a somatic dimension but also a psychoexistential dimension. 21 The latter dimension can make the refractory nature of exhaustion difficult to assess, whereas these patients are not necessarily in their last phase of life. 21, 22 Multidisciplinary assessment of the patient is therefore recommended, at least regarding cases in which exhaustion is an important reason for the discomfort of the patient. Finally, although physical pain is often presented as a reason for starting continuous sedation, it is seldom the only reason to start sedation. This statement is confirmed in international literature.
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SEDATION IN A CONTEXT OF SYMPTOM MANAGEMENT
Regarding the increased use of benzodiazepines in palliative sedation, this positive trend has also been experienced in Italy, where no national guideline exists. 26 Therefore, some of the improvements could also be explained by increased expertise on the part of physicians with continuous sedation, based on other sources besides just the guideline. However, the increased use of benzodiazepine for sedation does not automatically imply adequate symptom management during sedation. In determining the purpose of continuous sedation to be patient comfort, the aim should be to reduce patient discomfort maximally and patient consciousness minimally. In this regard, the wide variety in types of symptom-directed treatment during sedation is problematic. Many physicians in our study remained reluctant to use opioid medications for pain or dyspnea during sedation. Nevertheless, extensive evidence indicates that hesitancy in supplying morphine for these symptoms is not in the interest of the patient in pain. [27] [28] [29] Moreover, it seems that palliative sedation and symptom-directed treatment are often regarded as opposites rather than supplements. In this regard, the trend toward deeper levels of sedation, as perceived in this study for general practitioners, needs further exploration. Therefore, it should be further investigated whether symptomdirected treatment in end-of-life care can be improved, via such options as opioid rotation and consultation of a palliative care specialist. 30 In addition, the possibility of reassessment of the depth of sedation in relation to the refractory nature of symptoms should be considered. For this reason, the place of intermittent and/or light sedation as a quality indicator in the pathway toward continuous sedation deserves extensive research.
SEDATION AND HYDRATION
The practice of continuous sedation seems to be complicated by the fact that approximately one-third of the physicians in our study associate it with life-shortening effects from dehydration, mostly when sedation occurs for a longer period. However, it should not be concluded that this finding reduces continuous palliative sedation to a kind of slow euthanasia in principle. First, in dying patients with limited or absent oral intake before sedation-most of the patients according to this study-a process of dehydration is not at all initiated by sedation, but only continued or accepted during sedation. Whether these results are acceptable exceeds the discussion of palliative sedation as such and points to the more general discussion about the acceptability of withdrawing artificial hydration in dying patients. At the least, palliative sedation can be applied in tandem with artificial hydration. Second, approximately a quarter of the patients had substantial oral intake before sedation. In these patients, continuous sedation without artificial hydration can be regarded as a direct cause of de- hydration. However, even in these cases, it may be doubtful whether patients will eventually die of dehydration during a limited time of continuous sedation because the median survival of patients after the start of sedation is only 2 days. 31 The most relevant factor of the application of artificial hydration during palliative sedation concerns the effects of artificial hydration on the comfort of the sedated patient. The RDMA guideline does not recommend artificial hydration during sedation because parenteral hydration increases the risk of edema and incontinence. However, some other guidelines have formulated a more conservative position at this point. 14 More research about the effects of hydration on the comfort of sedated patients is therefore recommended. In conclusion, the physician's estimation of life-shortening effects caused by dehydration during palliative sedation needs to be taken seriously, but one should be extremely hesitant to interpret this as a moral deficit of palliative sedation practice itself. The RDMA guideline has recommended that, when patients have considerable oral intake before the start of continuous sedation, physicians should explicitly discuss the issue of artificial hydration before the start of continuous sedation or physicians should only offer intermittent sedation. This can be improved in daily practice considering our finding that approximately two-thirds of all patients with considerable oral intake, although involved in decision making for palliative sedation, were not explicitly informed about the possible implications of withholding hydration. In addition, it should be further investigated whether considerable oral intake counts as a contraindication for palliative sedation because it can be a sign that patient death is not imminent.
The advantages of our study design are that the total group of respondents in the baseline measurement is large, whereas the follow-up study had been performed in the same group of physicians. The study method of the last case registration has been used more often in research concerning medical decision making at the end of life, 6 but it has some weaknesses. Its results should be interpreted with caution because physicians may have had recall bias or may have neglected to mention difficult aspects of their cases. But, for the study of practices and their regulatory guidelines from a broad quality-of-care perspective, it seems suitable to approach those who directly carry out these practices. Because of the specific political background of end-of-life care in the Netherlands, generalization of the results to other countries may be limited. Nevertheless, palliative sedation is an acceptable practice in many countries and, therefore, the approach of regulating the practice via a specific guideline may be of interest for many countries. 32 Our study did not confirm the trend of an increased frequency of palliative sedation practice, which may be owing to the fact that the methods of this study had not been aimed at unraveling the frequency of use of continuous sedation in the total RDMA population of physicians. Regarding the aforementioned issues surrounding the appropriateness of symptom management during continuous sedation, the topic of hydration, and the place of exhaustion as a refractory symptom, it would be advisable that the guideline be more explicit about the assessment of refractory symptoms and the continuation of symptomdirected treatment. Further implementation of the guideline may be stimulated by a multidisciplinary expert consultation 12 in advance of sedation, or by an accreditation that limits the application of sedation to professionals with proven expertise. Further research should include prospective patient-based research and also concentrate on optimal symptom management before and during sedation, on the nature of refractory symptoms, and on the use of continuous sedation in patients with oral intake.
In conclusion, van der Heide et al 33 showed that euthanasia in the Netherlands was to some extent replaced by palliative sedation between 2001 and 2005. It has been debated whether the high burden on the physician to perform euthanasia has contributed to this shift. 34 However, our study also suggests another explanation: the finding that patients were more actively involved in the decision-making process for palliative sedation, whereas they formulated fewers requests for euthanasia during this process, may point to a more straightforward patient preference for palliative sedation at the end of life (Table 3 ). This important topic deserves further investigation. Our study showed a change in the practice of continuous sedation toward the recommendations of the RDMA guideline. Nevertheless, issues concerning the proper indication and application of continuous sedation still deserve more attention and implementation. 
